Evidence from Linked Employer-Employee Data * This paper examines the determinants of job satisfaction in Britain using nationally representative linked employer-employee data (WERS2004) and alternative econometric techniques. It uses eight facets of job satisfaction for the purpose. As well as underscoring the importance of accounting for unobserved workplace heterogeneity, the paper is able to highlight some new findings that relate to differential effects of dependent children and other dependents, type of employment contract and gaps between employees' skill and skills requirements of their job. Working long hours is found to be positively associated with intrinsic aspect of jobs. Public sector employment is positively associated with all facets of job satisfaction except satisfaction with pay.
Introduction
Job satisfaction has traditionally been regarded as an important predictor of labour market behaviours of workers such as quit and absenteeism (Hammermesh 1997 , Freeman 1978 , Akerlof et al. 1988 , Clark et al. 1998 , Shields & Price 2002 , Kristensen & Westergard-Nielsen 2004 , Levy-Garbous et al. 2005 . Both in economics and other areas of social research job satisfaction has also been linked to individual well-being (Argyle 1989 , Clark 1997 , Warr 1999 , Sousa-Poza and Sousa-Poza 2001 , Kahneman & Krueger 2006 , job performance and productivity (e.g. Iaffaldano & Muchinsky 1985) , organisational performance (Ostroff 1992 ) and innovation (Shipton, et al. 2006) .
While most previous studies sought to relate job satisfaction to a host of worker and job attributes (e.g. Clark 1996, Gazioglu and Tansel 2006) , others have paid much attention to specific correlates of job satisfaction. These include, among others, gender (Clark 1997 , Bender et al. 2005 , age , wage (Borjas 1979 , Clark et al. 1998 , Clark 1999 , Lydon & Chevalier 2002 , relative income Oswald 1994, 1996) , unions (Borjas 1979 , Berger et al. 1983 , work environment (Idson 1990) , work relations and management (Gazioglu & Tansel 2004) , and racial composition (Maume & Sebastian 2007) .
Though there exist a long list of research into different aspects of job satisfaction and/or its consequences, there remains growing interest in establishing the determinants of job satisfaction (Hammermesh 2001) . Three important reasons could be cited in this respect. First, most of the research into the determinants of job satisfaction fails to account for unobserved individual-and/or workplace-level heterogeneity. One important lesson that research in labour economics, particularly involving linked employer-employee data, underscores is the importance of such unobserved factors in determining labour market outcomes (see, for example, Abowd et al. 1999) . Job satisfaction as an outcome needs to account for unobserved heterogeneity to address such issues as worker sorting. Secondly, few studies have explored the determinants of various facets of job satisfaction and none looked at eight different such facets. This, despite the importance attached to exploring the various facets of job satisfaction (Rose 2001 , Van Praag et al. 2002 . Third, with few exceptions most studies on job satisfaction have not used correlates of job satisfaction relating both to the employee and the workplace; and the few studies that do so fail to account for clustering in the data, which is likely to lead to misleading 'statistically significant' effects.
This study attempts to fill the gap in the existing literature in at least two important ways. First, it uses linked employer-employee data and is able to account for a whole range of correlates of job satisfaction that relate to both the employee and the employer.
1 Second, this study uses an empirical approach that is most suitable to the nested structure of the WERS2004 data, something that previous studies have not done. By accounting for unobserved workplace heterogeneity, the empirical methodology employed in this paper allows identifying unbiased influences of observable characteristics on job satisfaction. That the paper explores up to eight different facets of job satisfaction is a further strength of the study. This enables determining whether job satisfaction is a single entity, as much of the literature makes it out to be, or not.
The rest of the paper is organised as follows. In section 2, a brief review of the existing literature will be made. In section 3, a description of the data and variables used will be given. Section 4 sets out the empirical model used in the 3 estimation. In section 5, the empirical results obtained will be discussed. The final section concludes the paper.
Review of the literature
The literature on job satisfaction has attempted to establish the determinants of job satisfaction by modelling reported job satisfaction as a function of a range of employee, employer and other job related correlates. The most commonly used correlates include level of pay, hours of work, demographic and human capital characteristics, work environment, and union membership. With regards to demographic and human capital characteristics; the weight of existing evidence suggests a U-shaped relationship between age and job satisfaction , Sloane & Ward, 2001 although there is also some evidence that satisfaction increases with age (e.g. Shields & Price, 2002) . The existing evidence also suggests that women are more satisfied with their job than men (Clark, , 1997 , Blanchflower & Oswald, 1999 Groot & Brink, 1999 , Sloane & Williams, 2000 but based on a corss-national study SousaPoza & Sousa-Poza (2000) find this to be largely an Anglo-Saxon phenomenon. Higher level of education is generally associated with lower level of job satisfaction . Blanchflower & Oswald (2001) and Clark (1997) find some evidence attesting to higher levels of job satisfaction for married individuals but Shield & Price (2002) find no such evidence. There is also some evidence relating to the effect of health condition on job satisfaction where finds that health problems lead to lower level of job satisfaction.
In terms of job related characteristics, income is probably the most widely investigated correlate. Clark (1997) and Shields & Price (2002) find that income is an important determinant of both overall job satisfaction and satisfaction with pay. Others, for example , find weak correlation between absolute income and job satisfaction while Belfield and Harris (2002) find no evidence that links job satisfaction with absolute income. However, there seems a consensus on the link between 'relative' income and job satisfaction.
2 A number of studies including , Levy-Garboua & Montmarquette (1997) , Neumark & Postlewaite (1998) , Sloane & Ward (2001) , Hamermesh (2001), and Shield & Price (2002) find relative income as having an effect on job satisfaction. Lydon & Chevalier (2002) , on the other hand, question the validity of the notion of 'relative' income and estimate a satisfaction equation that addresses issues of wage endogeneity, finding a strong effect of wages (current as well as future) on job satisfaction.
As well as income and/or wage, hours of work has been found to impact job satisfaction. finds hours to have a significant negative effect on overall job satisfaction and an even stronger negative effect on satisfaction with pay. Union membership has, for the most part, been found to have a strong negative effect on job satisfaction (Freeman, 1978 , Borjas, 1979 , Meng, 1990 . However, accounting for endogeneous selection as well as individuals and firm level heterogeneity, Bryson et al. (2004 Bryson et al. ( , 2006 find no marked difference in job satisfaction between unionized and non-unionized workers. With regards to workplace size the evidence is that larger establishment size is associated with lower 4 level of satisfaction (Idson, 1990 , Clark, 1997 , Gazioglu & Tansel, 2006 . Not much evidence exists regarding the relationship between job satisfaction and workplace segregations of different sorts. Bender et al. (2005) look into gender segregation and its effect on job satisfaction. They conclude that previous evidence suggesting an increase in the level of job satisfaction of women as the share of women at the workplace increases was due to exclusion of important determinants of jobs satisfaction such as flexibility between work and home. Peccei and Lee (2005) imply that workgroup gender composition have a negative influence on job satisfaction (particularly for men). On the other hand, Fields and Blum (1997) , also looking at the relationship between workgroup gender composition and job satisfaction, find both men and women working in gender-balanced groups to have higher levels of job satisfaction vis-à-vis their counterparts working in homogeneous groups.
3 Maume and Sebastian (2007) explore the effect of workgroup racial composition on the job satisfaction of white workers drawing on a broad 2002 cross-section of workers in the US. 4 They find that an increase in the number of minority coworkers affects the job satisfaction of whites adversely but the effect vanishes once they control for the characteristics of jobs.
The review in the preceding paragraphs highlights the mixed nature of the evidence as regards to the influence of age, gender, marital status, income, union status and workgroup composition on job satisfaction. This could be attributed to differences in the types of job satisfaction measures used (e.g. overall versus facet specific), the type of data used (e.g. employee related versus matched employeremployee), the range and extent of controls used (e.g. demographic versus others), the empirical methodology employed (e.g. with and without accounting for unobserved heterogeneity). This paper uses (i) eight different facet satisfaction measures that are likely to address measurement related sensitivities, (ii) linked employer-employee data that enable controlling for both employee-and workplacelevel influences, (iii) an empirical methodology that accounts for workplace-level unobserved heterogeneity. Alternative specifications of each of the satisfaction equations have also been estimated to assess the robustness of findings in this paper.
Data and variables

Overview of the Data
The data used in this paper come from the 2004 British Workplace Employment Relations Survey (WERS2004), which is one of the most authoritative sources of information on employment relations in Great Britain. It offers linked employer-employee data representative of all workplaces with five or more employees (Kersley et al., 2006) . The survey covers a whole host of issues relating to both employers and employees, allowing the inclusion of an array of individual and 5 workplace level attributes into the analysis undertaken. The estimation sub-sample used in this paper comprises of 18689 employees in 1531 workplaces. 
Definition of variables 3.2.1. Outcome variables
The first important set of variables relates to WERS2004 survey questions that focus on employee job-related satisfaction. These questions monitor how satisfied employees are with eight different aspects of their job. The survey asked each employee to rate -on a five-point scale from 'very satisfied' to 'very dissatisfied' -how satisfied they were with: (i) the sense of achievement they get from their work; (ii) the scope for using their own initiative; (iii) the amount of influence they have over their job; (iv) the training they receive; (v) the amount of pay they receive; (vi) their job security; (vii) their work itself and (viii) their involvement in decision making. I use each of these 8 variables as facet satisfaction outcome measures. Tables A1 and A2 in the Appendix report descriptive statistics and correlation matrix relating to the outcome variables, respectively.
Control variables
Three sets of control variables have been used in the empirical analysis conducted. The first set of variables is those obtained from the employee survey and relates to employees' demographic, human capital and job related characteristics. The second set of variables relates to characteristics pertaining to the workplace including establishment size, ownership structure and type of industry. Finally I also control for geographic area and travel-to-work area unemployment and vacancy rates as these may have some bearing on the workplace job satisfaction of employees. Table A3 in the appendix provides descriptive statistics on all controls used in the empirical analysis.
Workplace practice and policy summary variables
A slightly different set of controls that I account for and that is specific to the workplace relates to the type of policy and practice in place at the workplace. This is likely to have some influence on the job satisfaction of employees and necessitates controlling for. The WERS2004 data have extensive information on workplace management practice and policy, and some method of reducing this vast data is essential if arbitrary choices of items are to be avoided. To address these issues I do two things. First, I focus on a sub-set of carefully selected aspects of workforce management and policy variables that are thought to reflect genuine commitment towards employees, something expected to improve the job satisfaction of employees. I chose aspects of workplace management practices and policies that demonstrate commitment towards (i) equality, (ii) training and development of employees and (iii) provisions of flexibility. Secondly, I use factor analysis and construct three different summary measures reflecting equality, training and flexibility. 6 The scores generated in this way are then used in the empirical analyses I conduct forming one version/specification of the models I estimate. Appendix Tables A4 -A6 provide the list of workplace practice and policy variables used and Factor analysis outputs Tables. 6
A framework of analysis
There are two important issue in relation to modelling responses to subjective well-being questions. The first of these issues is to do with assumptions regarding the distribution of subjective responses while the second issue is to do with the way unobserved heterogeneity is accounted for (Ferreri-i-Carbonell and Frijters, 2004) . What is observed in the WERS2004 data is employees' response on eight different aspects of their job, i S , representing some underlying continuous latent measures of facet satisfaction of the employees, * .
i S i S assumes ordinal values in the data and is modelled ordinally in line with the empirical economics tradition, which is achieved using ordered probability models.
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Ordinal probability models have been widely been used widely in the literature. Nevertheless, not many studies address the issue of unobserved heterogeneity.
8 The non-experimental nature of the study raises the second important issue in relation to modelling responses to subjective well-being questions. The particular employer-employee match at a workplace and the level of job satisfaction therein are unlikely to represent random phenomena, given employer and employee preferences. To the extent that this is the case, addressing the issue of non-randomness becomes crucial to avoid potentially biasing effects of unobserved heterogeneity. Because the WERS2004 data are linked with more than one employee selected from each workplace, some respondents share observed and unobserved workplace attributes. This violates the independence assumption that (ordinal) regression models assume (Hedeker and Gibbons, 1994) .In this paper unobserved heterogeneity is accounted for by exploiting the nested structure of the WERS2004 data and by estimating random-effects ordered logit models.
9 This is achieved by employing the multilevel modelling framework. Using the cluster option in simple regression would have been the simplest option. However, this won't allow estimating the parameters measuring (shared) unobserved attributes. Neither would this allow testing the significance of such influences.
10 Estimating (workplace) fixed effects regression could have been an option too. However, the cluster (or workplace) dummy variables would be correlated with important workplace characteristics. Moreover, previous research has shown that attempts to estimate FE models with the cluster effects treated as dummy variables gives rise to inconsistent estimates of the ordinal and regression coefficients, in addition to possible incidental parameter problem (Crouchley, 1995) .
To estimate the random-effects ordered logit models, the original fivescale responses have been converted into three-scale responses. The five-scale responses for the facets of job satisfaction are 'very satisfied', 'satisfied', 'neither satisfied 7 nor dissatisfied', 'dissatisfied' and 'very dissatisfied', which are converted into the threescales of satisfied, neither and dissatisfied by collapsing the first and the last two responses. Converting the original responses in this way avoids data thinning in the extreme scales that entails model convergence problem.
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The random-effects ordered logit model I estimate can be formulate as a threshold model with observed ordinal satisfaction responses ij s of employee i in workplace j generated from the latent continuous responses 
where F is the cumulative density function of the model residuals, ij ε that can also be expressed as
is the link function. Assuming the distribution of the model residuals for the latent satisfaction response, , * ij s to be logistic, the cumulative probabilities can be given by
where c κ is the threshold parameter for categories
and
The general model can thus be given by 11 I also estimate alternative models including: linear random effects models, which I estimate using the original five-scale responses, and random effects logit models estimated on binary outcomes measures that assume a value of 1 if a person reported to be satisfied or very satisfied and 0 otherwise. The linear random effects models allow checking whether the cardinality assumption makes much difference to the empirical findings in the paper. It is also argued that when the number of categories is large (5 or more) it may be possible to approximate the distribution by a normal distribution and applying multilevel linear models (Snijders and Bosker, 2004) . All three models are estimated in STATA using STATA's multilevel facility and GLLAMM.
The vector X represents L covariates representing the whole array of covariates relating to employees, their workplaces and geographic location. Since the regression coefficients in equation (5) do not carry the subscript m, they do not vary across the ordinal categories. Crucially, the intercept term j 0 β in equation (5) Hedeker and Gibbons, 1994; Crouchley, 1995; Snijders and Bosker, 2004; RabeHesketh and Skrondal, 2008) 
Empirical results and discussion
Estimation results from the random-effects logit equations relating to the eight facets of job satisfaction outcome measures are reported in Tables 1 through  8 . In each case, I estimate three different specifications of the models to be able to check for the robustness of the estimation results. A descriptive statistics of the eight facet satisfaction measures and a correlation matrix depicting the correlation structure among them are given in Appendix Tables A1 and A2 . The correlation matrix shows that all measures of facet satisfaction are positively correlated. The observed correlation is stronger among the intrinsic facets of satisfaction including those between: (i) 'satisfaction with the sense of achievement' and 'satisfaction with the scope for using own initiative', (ii) 'satisfaction with the sense of achievement' and 'satisfaction with the amount of influence on the job', (iii) 'satisfaction with the sense of achievement' and 'satisfaction with involvement in decision making', and (vi) 'satisfaction with the amount of influence on the job' and 'satisfaction with the work itself'. Previous findings have shown that 'satisfaction with the nature of work undertaken' is found to be particularly closely associated with other facet-specific satisfaction and with overall job satisfaction (Warr 1999).
Appendix Table A3 reports descriptive statistics on the regressors used in the modelling. These include both employee and workplace characteristics. Accordingly, women constitute slightly more than 50 per cent of employees in the estimation sample while those that are 50 or over make up a little over 25 per cent of employees. Some 68 per cent of employees are married and only 5 per cent are non-white. Some 18 per cent of employees have dependent children under seven years of age while 16 per cent of employees have dependants other than children under 7 years. The proportion of employees with disability stands at 12 per cent of employees in the final sample. Most employees (92%) are on permanent contract and 79 per cent of employees are employed full-time. Nearly 50 per cent of employees work over 48 hours per week while 53 per cent of employees report that their skills do not match the skills requirements of their job. Some 36 per cent of employees in the final sample are found to be trade union members.
In terms of workplace characteristics, some 70 per cent of workplaces are private establishments. The proportion of workplaces that are sole establishments stands at 21 per cent, indicating that most workplaces are part of a multiestablishment setup. Establishment size in the final sample ranges between 5 and 7740 with an average size of 388.4 employees per establishment (with a standard deviation of 811.5). Also, most workplaces (82%) are urban based establishments. The reported descriptive statistics also includes the three summary measures of workplace practice/policy variables representing provisions of equality, training and flexibility at the workplace, which are obtained from Factor Analysis.
As stated earlier, I estimate three different specifications of the randomeffects ordered logit models for each of the eight facet satisfaction outcome measures. The first specification controls only for employee-level characteristics. The second specification makes a further control for establishment-level characteristics, including labour market characteristics in the establishment's locality. Finally, the third specification controls for influences relating to workplace policy and practice by incorporating the summary scores described earlier.
Estimation results reported in Tables 1 to 8 provide a number of interesting findings, which are discussed in detail the following paragraphs under two main headings -employee and establishment characteristics.
Employee Characteristics
Employee-related characteristics are found to be important determinants of facet satisfactions. Accordingly, being young (< 30 years of age) is negatively and significantly associated with most facet satisfaction measures vis-à-vis being middleage (40-49 years of age). The exceptions to this are 'satisfaction with training received' and 'satisfaction with job security', which are both found to be positively and statistically significantly associated with being young. In contrast, being old (50+) is associated to be positively and significantly associated with most facet satisfaction measures. These findings are also consistent across the three models estimated. Thus, the estimation results in this paper suggest satisfaction increasing with age for the bulk of the facet satisfaction measures.
Being female is found to be positively and statistically significantly associated with five of the eight facet satisfaction measures. The exceptions to this are: 'satisfaction with the scope for using own initiative' and 'satisfaction with the amount of influence' -both of which become insignificant when workplace-level characteristics are controlled for -and 'satisfaction with involvement in decision making', which is found to be insignificant across the three specifications.
Being married is associated positively and statistically significantly with nearly all of the facet satisfaction measures while having dependent children is found to be associated positively and statistically significantly with four of the eight facet satisfaction measures, which are regarded to reflect the intrinsic nature of jobs. In contrast, having dependents other than children is found to be associated negatively and statistically significantly with nearly all facet satisfaction measures.
One of the most consistent finding in this paper is that relating to having a disability, which is negatively and statistically significantly associated with all facet satisfaction equations estimated. Having no academic qualification is found to be associated positively and statistically significantly with all facets of satisfaction except 'satisfaction with pay', where it is found to be positively and statistically significantly associated and 'satisfaction with involvement in decision making', where it is found to have a negative but statistically insignificant effect.
Having a permanent job/contract is found to have statistically significant effect in five of the eight facet satisfaction measures including 'satisfaction with the scope for using own initiative', 'satisfaction with the amount of influence over the job', 'satisfaction with the amount of training received' and 'satisfaction with job security', where it is found to be positively associated, and 'satisfaction with pay', where it is found to be associated negatively. What is unsurprising is the huge and highly significant effect of being on permanent contract on 'satisfaction with job security'. In contrast, being a full-time employee is found to have significant effect only in three of the facet satisfactions, namely 'satisfaction with pay', where it is found to be highly significant, 'satisfaction with job security' and 'satisfaction with the work itself'.
Working long hours (over 48 hours per week) is found to be statistically significantly associated with all facet satisfaction measures except with 'satisfaction with pay'. What is noteworthy is that the positive and statistically significant associations are mostly with the intrinsic aspects of jobs including: 'satisfaction with achievement', 'satisfaction with taking own initiative', 'satisfaction with influence over the job', 'satisfaction with the work itself' and 'satisfaction with involvement in decision making'. In contrast, working long hours is found to be negatively and statistically significantly associated with extrinsic aspects of jobs including: 'satisfaction with the amount of training received', where it is found to be marginally significant, and 'satisfaction with job security'.
Gaps between employees' skills and the skill requirements of the jobs they do are found to be associated consistently with all facet satisfaction measures. As would be expected, such a gap is found to be associated negatively and statistically significantly with all the facet satisfaction measures. In terms of employee occupation, being in lower level occupational groups is found to be negatively and statistically significantly associated vis-à-vis being in the reference category of managerial occupation. Union membership is also found to have consistent and negative association with all facet satisfaction measures, where the effect is found to be negative.
Workplace Characteristics
In terms of workplace characteristics, the paper finds some interesting results. Accordingly, being in a private establishment is found to be associated positively and statistically significantly with all except the facet measures 'satisfaction with the amount of training received', 'satisfaction with job security' and 'satisfaction with the degree of involvement in decision making'. In contrast, working in a single/sole establishment is found to have positive and statistically significant association with all except the 'satisfaction with the level of training received' measure of facet satisfaction.
Workplace size is found to be associated negatively and statistically significantly in most equations estimated as could be seen from the second specifications of the models estimated. However, controlling for the type of practice and policy in place at the workplace seems to eliminate the negative effects in most of the equations estimated. This suggests that the presence of sound policy and practice at the workplace addressing some of the negative effects of establishment size effect on facets of satisfaction.
In terms of sector/industry of employment, being in the education and health sectors are found to be associated consistently positively and statistically significantly vis-à-vis being in the financial and business services industry in all of the equations estimated except the facet measure 'satisfaction with pay'. This may be a reflection of the role relative pay among the different sectors plays. Other fairly consistent industry related effects this paper finds relates to the sectors 'whole sale and retail trade' and 'public and community services' that are also found to be associated positively and statistically significantly with most of the facet satisfaction equations estimated. The construction sector is the only industrial sector found to have statistically significant association, vis-à-vis the financial and business industry, with regards to the facet measure 'satisfaction with pay'. None of the other industry sectors are associated with statistically significant effect with this facet satisfaction measure The summary measures of workplace practice and policy are not found to have effects that are intuitive for the most part. The only exception to this is the summary measure on training and its association with satisfaction with the amount of training received. In this case, workplaces that score high in terms of the summary scores on training policy and practice I construct are found to lead to a positive and statistically significant effect on the satisfaction with the amount of training their employees receive. In all other cases, higher values of summary scores on provisions of equality, training and flexibility are found to lead to either negative and statistically significant effect or insignificant effects for each of the other facet satisfaction measures.
The unobserved workplace heterogeneity parameter is found to be highly significant pointing to the need for accounting for unobserved workplace influences in the type of data used in this study. As could be seen from the three specifications of the satisfaction equations estimated, the inclusion of workplace characteristics in the models estimated reduces the magnitude of the unobserved workplace heterogeneity parameter. However, the decline is only marginal necessitating accounting for unobserved workplace heterogeneity.
Conclusion
This paper attempted to establish empirically the determinants of job satisfaction using a linked employer-employee data (WERS2004) and employing a statistical technique that is best suited to analysing such data. It uses eight different measures of employee facet satisfaction for the purpose. As well as making extensive review of existing literature, the paper employs innovative statistical technique to establish the determinants of facets of satisfaction.
The paper assumes that responses to subjective well-being measures are comparable (only) ordinally and accounts for unobserved workplace-level heterogeneity, which is found to be highly significant in all equations estimated. The later is achieved by exploiting the nested structure of the WERS2004 data and estimating random-effects ordered logit models. Unobserved heterogeneity is ignored by much of the literature on job satisfaction, and this paper attempts to address this issue adequately. The WERS2004 data offer extensive information on employees, workplaces as well as policies and practices in place at the workplace allowing controlling for confounding factors extensively. Alternative specifications of each of the facet satisfaction equations have been estimated in this paper to check for robustness, which holds generally.
In terms of the main findings of the paper, having a disability is associated negatively and statistically significantly across all equations estimated. Having dependent children less than 7 years of age is found to be associated positively with many of the equations estimated while having other dependants is found to be associated negatively with most of the equations estimated. Having no academic qualification is found to be positively and significantly associated with nearly all of the equations estimated. The presence of gaps between employees' skills and the skill requirements of their job is found to be associated negatively and statistically significantly across all equations estimated. Being on a permanent contract is found to be positively and significantly associated with four of the equations estimated and is found to have large and highly significant effect on 'satisfaction with job security' as would be expected.
Working long hours (over 48 hours per week) is found to be positively and significantly associated with the intrinsic aspects of jobs including 'satisfaction with the sense of achievement', 'satisfaction with the scope for using own initiatives', 'satisfaction with the amount of influence over the job', 'satisfaction with the work itself' and 'satisfaction with involvement in decision making'. In terms of the industry/sector of employment, being in the public services sector in general and the education and health sectors is found to be positively and statistically significantly associated with all facet satisfaction measures except 'satisfaction with pay' vis-à-vis being in the financial and business services sector. 
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